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ABSTRACT
Background: The lymphatic system plays an important role in the local control of neoplasms as well as in the transportation 
of tumor cells, which represents the most common pathway of metastasis. From the tumorigenesis, there is a remarkable 
enlargement of the tumor drainage network towards the regional and target lymph nodes. Since the mammary lymphatic 
system of animals with neoplasms as well as the demarcation of the pelvic and abdominal caudal chain are poorly studied, 
the aim of the present study is to report a case of iliac lymphadenectomy after intrauterine lymphatic dyeing in a dog with 
breast neoplasm, which allowed the identification of metastasis in the medial iliac lymph node.
Case: A 7-year-old, 13.4 kg, non neutered, mixed breed, female dog was diagnosed with ulcerative neoplasm in the left 
caudal abdominal breast, which presented evolution of approximately 90 days, presenting ulceration for 10 days, accord-
ing to the tutor. After a clinical evaluation, thoracic radiography and abdominal ultrasonography were requested, which 
did not present metastasis suggestive images. Therefore, left unilateral total mastectomy was indicated. Retro-umbilical 
celiotomy was performed for the administration of 0.5 mL of 1% intrauterine methylene blue (body of the uterus), which 
allowed lymphatic mapping and medial iliac lymphadenectomy. Subsequently, ovariohysterectomy was performed and 
after celiorrhaphy, axillary lymphadenectomy was performed, followed by left unilateral mastectomy and concomitant 
removal of the superficial inguinal lymph node. The patient had a prompt recovery and was discharged from hospital in 
six hours postoperatively. The excised material was referred for histopathological examination, which revealed the pres-
ence of metastasis of simple tubulopapillary carcinoma of the mammary gland in the left medial and superficial inguinal 
lymph nodes, while the axillary lymph node had no metastases. At the end of 10 days, the patient was clinically stable, 
with good healing of the surgical wound. After a 120-day postoperative period, the patient had a good clinical status, with 
no respiratory alterations, and there was no evidence of metastasis on the chest X-ray as well as abdominal ultrasound.
Discussion: Considering the great occurrence of breast neoplasms, it is important to develop studies on new approaches in 
the therapeutic management of this condition and sharing of reports as described. The objective of the lymphadenectomy 
was to evaluate the possible involvement of regional lymph nodes, since, according to the condition of the lymph nodes 
in the histopathological examination, it appears as an important prognostic factor, seeing that the survival time is less than 
two years for 85.7% in dogs with regional lymph node metastases. In animals, there are no studies based on the thera-
peutic alternative of lymphadenectomy, which is believed to be palliative in the reported patient, due to the fact that it is 
a tubulopapillary carcinoma with different foci of lymph node metastases. Otherwise, lymphadenectomy enabled a better 
definition of the prognosis and proved to be an important tool for staging. The use of methylene blue was chosen because 
it was reportedly used in dogs, with excellent results in sentinel lymph nodes mapping, and due to its ease of obtaining and 
low cost of application. It is concluded that in canines with breast neoplasms, it is important to perform lymphatic mapping 
to identify possible metastases in cellular tissues and to delimit regional lymph vessels and lymph nodes, thus facilitating 
the surgical removal of these structures with safety margins. In addition, it is important to perform lymphadenectomy even 
to lymph nodes that are not infarcted or present macroscopic changes, given that in this case, it already existed metastasis, 
even in a lymph node of 4 mm.
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INTRODUCTION
Among the neoplasias in female dogs, those 
of the mammary gland are the most frequent, rep-
resenting about 50 to 70% of the affections of this 
nature. It is estimated that in Brazil the incidence of 
malignant tumors exceeds 70%, which may result in 
the appearance of regional lymph node metastases at 
the time of diagnosis and sometimes in the pulmonary 
parenchyma [6].
The lymphatic system plays an important role 
in the local control of neoplasms and in the transporta-
tion of tumor cells, which represents the most common 
pathway of metastases [5]. From the tumorigenesis, 
appears lymphangiogenic factors that induce the 
formation of new lymphatic vessels and enlarge the 
tumor drainage network to the regional, and target 
lymph nodes, which makes possible the presence of 
metastatic cells in lymph nodes distant from the pri-
mary neoplasia [13]. Thus, lymphatic mapping with 
vital dyes becomes an alternative for the identification 
of sentinel lymph nodes [1].
The mammary lymphatic system of animals 
with neoplasms has been poorly studied. Also, the 
demarcation of the pelvic and abdominal caudal chain 
is not routinely used for identification and removal of 
microlinphonodes during celiotomies. Due to the above 
mentioned, the aim of this study is to report a case of 
iliac lymphadenectomy after intrauterine lymphatic 
dyeing in a female dog with breast neoplasm, which 
allowed the identification of metastasis in the medial 
iliac lymph node.
CASE
A 7-year-old, 13.4 kg, non-neutered, mixed 
breed, female dog was diagnosed with ulcerative neo-
plasm in the left caudal abdominal breast, which pre-
sented evolution of approximately 90 days, presenting 
ulceration for 10 days, according to the tutor. After a 
clinical evaluation, thoracic radiography and abdominal 
ultrasonography were requested, which did not present 
images suggestive of metastasis. Hematological exams 
for evaluation of the renal and hepatic function, as well 
as erythrogram and leukogram analysis, were within 
the reference parameters for the species. Therefore, left 
unilateral total mastectomy was indicated.
After extensive trichotomy of the operative 
area and establishment of an adequate anesthetic plane, 
retro-umbilical celiotomy was performed for the ad-
ministration of 0.5 mL of 1% intrauterine methylene 
blue1, (body of the uterus); with the aid of an insulin 
needle coupled in a 1mL syringe (Figures 1A and 1B). 
This allowed lymphatic staining and lymphadenectomy 
of the medial iliac lymph node (Figures 1C and 1D). 
Subsequently, ovariohysterectomy was performed and 
after celiorrhaphy, axillary lymphadenectomy was 
performed, followed by left unilateral mastectomy and 
concomitant removal of the superficial inguinal lymph 
node. The patient had a prompt recovery and was 
discharged from hospital in six hours postoperatively.
The excised material was referred for histo-
pathological examination, which revealed metastasis of 
simple tubulopapillary carcinoma in the left medial iliac 
(4 mm) and superficial inguinal lymph node (1.2 cm), 
while the axillary lymph node had no metastases. Upon 
examination of the mammary chain, it was possible to 
detect the preservation of margins of neoplasm-free 
tissue, despite the diagnosis of tubulopapillary car-
cinoma with presence of neoplastic cells within the 
lymphatic vessels.
From the results of the tests, chemotherapy 
with doxorubicin and cyclophosphamide was indicat-
ed, but the owner chose not to perform chemotherapy. 
The patient still had ovarian and parauterine cyst, as 
well as cystic endometrial hyperplasia, confirmed by 
histopathological analysis.
Figure 1. Images of intrauterine lymphatic mapping and lymphadenectomy 
(medial iliac) of a 7-year-old, 13.4 kg, female canine. A- Exposure of 
uterine body for insertion of insulin needle coupled in a 1 ml syringe for 
intraparenchymal administration of 1% methylene blue. B- Uterine mapping 
with 1% methylene blue after intraparenchymal intrauterine administration. 
C- Visualization of the medial iliac lymph node (arrow), located laterally 
to the ureter and descending colon, after staining with 1% methylene blue. 
D- Clear lymphatic mapping with 1% methylene blue of the non-infarcted 
medial iliac lymph node (arrow) after dissection.
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At the end of 10 days, the patient was clini-
cally stable, with good healing of the surgical wound. 
After a 120-day postoperative period, the patient had 
a good clinical status, with no respiratory alterations, 
and there was no evidence of metastasis on the chest 
X-ray as well as abdominal ultrasound.
DISCUSSION
Considering the great occurrence of breast neo-
plasms, it is important to develop studies based on new 
approaches in the therapeutic management of this con-
dition. As well as to share the findings through reports; 
such as the one described here in which iliac, axillary 
and inguinal lymphadenectomies were performed, 
associated with mastectomy and ovariohysterectomy, 
which had not previously been documented in small 
animals according to the literature.
The objective of the lymphadenectomy was to 
evaluate the possible involvement of regional lymph 
nodes, since, according to Karayannopoulou [9], the 
lymph node condition in histopathological examina-
tion is an important prognostic factor, given that the 
survival time is less than two years for 85,7% of dogs 
with regional lymph node metastases.
As for human prostate cancer, pelvic lymphad-
enectomy is considered the most accurate staging pro-
cedure, being suggested in some studies this therapeu-
tic alternative, but still with inconsistent data [2,4,17]. 
In animals, there are no studies on the therapeutic 
feasibility of lymphadenectomy, which is believed to be 
palliative in the reported patient, owing to the fact that 
it is a tubulopapillary carcinoma with different foci of 
lymph node metastases. Otherwise, lymphadenectomy 
enabled a better definition of the prognosis and proved 
to be an important tool for staging.
Identification of the iliac lymph node was pos-
sible due to intrauterine lymphatic mapping, according 
to the technique described by Justino et al. [8], who 
observed that the chain of iliac lymph nodes receives 
a substantial part of the drainage of the uterine horns. 
Differing from the work of Justino et al. [8], methylene 
blue was used as a lymphatic dye in this patient, which 
also allowed the successful localization and subsequent 
excision of the iliac lymph node.
There are several methods of sentinels lymph 
nodes mapping. Among the existing dyes, isosulfan 
blue (more used in Europe), patent blue (more used 
in Brazil and the United States), and at a lower fre-
quency, methylene blue [3] are the most used. However, 
other markers have already been used in dogs, such as 
hemosiderin [15], technetium [14], iopamidol [16], 
fluorescein [18] and, in humans, indocyanine green 
[11]. The use of methylene blue was chosen because 
it has been used in dogs, with excellent results in the 
lymph nodes mapping, added to its ease of obtainment 
and low cost of application.
In spite of reports of hypersensitivity reactions 
with the use of methylene blue in canines, such as 
panniculitis and pigmentation of the inoculated region 
and other tissues, it is recommended to use 1 to 2 mL 
of contrast per animal [1,7,10,12,13]. Such alterations 
were not observed in the reported patient; and the dose 
used, although inferior to those described by some 
authors, allowed adequate dyeing. 
Therefore, it is concluded that in canines with 
breast neoplasms, it is important to perform lymphatic 
mapping to identify possible metastases in cellular tis-
sues and to delimit regional lymph vessels and lymph 
nodes, thus facilitating the surgical removal of these 
structures with safety margin. The report also shows 
that ovariohysterectomy and pelvic lymphadenectomy 
may present considerable importance in the manage-
ment of breast neoplasms in dogs. In addition, it is 
relevant to perform lymphadenectomy even for lymph 
nodes that are not infarcted or present macroscopic 
changes, since in this case there was already metastasis 
even in a lymph node of 4 mm.
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